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Appendix tables and figures are
available online.doi:10.1016/j.jtcvs.2004.08.024Objective: We sought to compare the outcome of patients with esophageal cancer
who had either modified Collard or standard hand-sewn cervical esophagogastric
anastomoses in reconstruction during esophagectomy.
Methods: From March of 1996 to October of 2002, 274 patients with esophageal cancer
underwent esophagectomy with gastric replacement and cervical esophagogastric anas-
tomosis. Beginning in March of 2001, a modified Collard technique (stapled) was used
in most patients (n  86) for cervical esophagogastric anastomosis; a standard hand-
sewn technique (sewn) was used in all others (n 188). Using a propensity score based
on 8 variables (age, gender, race, surgeon, surgical approach, pathologic stage, histo-
logic cell type, and induction chemoradiotherapy), 85 patient pairs were matched and
followed for time-related events. Outcome comparisons included cervical wound infec-
tion, cervical anastomotic leak, other hospital complications, length of stay, anastomotic
dilatation, reflux symptoms, and survival.
Results: At 30 days, freedom from cervical wound infection was 92% for stapled
versus 71% for sewn anastomoses (P  .001), and freedom from cervical anasto-
motic leak was 96% versus 89% (P  .09), respectively. Other hospital complica-
tions occurred in 58% and 49%, respectively (P  .17). Median length of stay was
10 days for both (P .3). At 2 years, freedom from anastomotic dilatation was 34%
for stapled versus 10% for sewn anastomoses (P  .0001), and the mean number of
dilatations per patient was 2.4 versus 4.1 (P  .0001), respectively. Reflux was rare
for both. Thirty-day, 6-month, and 24-month survivals were 98%, 91%, and 77% for
stapled anastomoses and 98%, 88%, and 69% for sewn anastomoses (P  .3).
Conclusions: The modified Collard anastomotic technique dramatically reduces
morbidity after esophagectomy. It should replace hand-sewn esophagogastric anas-
tomoses.
Because the disease has dominated the outcome of patients withesophageal cancer, survival has been the principal outcome mea-sure. However, changing epidemiology has allowed detection andtreatment of patients with early-stage cancer, in whom long-termsurvival is possible.1 Now, outcome can be assessed by othermeasures, such as morbidity associated with therapy.
Reconstruction is as important as resection in patients undergoing esophagec-tomy, and complications of reconstruction might adversely affect the outcome of
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TSsurgical treatment of esophageal cancer. One of the critical
aspects of reconstruction is the esophagogastric anastomo-
sis. Collard and colleagues2 proposed a partially stapled,
partially hand-sewn anastomotic technique (terminalized,
semimechanical, side-to-side cervical esophagogastros-
tomy) to increase the cross-sectional area of the anastomo-
sis. The purpose of our study was to assess the effect of a
modified Collard technique, compared with that of hand-
sewn anastomosis, on outcome after esophagectomy for
esophageal cancer.
Patients and Methods
Patients
Between March 1996 and October 2002, 382 patients identified
from the Thoracic Surgical Database underwent esophagectomy
for esophageal cancer. This database has been approved for
research by the institutional review board. Of these patients,
274 had cervical esophagogastric reconstruction: 188 had hand-
sewn anastomoses, and 86 had the modified Collard technique
(Figure 1). Beginning in March 2001, the latter was used in
most patients.
Modified Collard Anastomotic Technique
Regardless of surgical approach (transhiatal, McKeown, or thora-
coabdominal), the gastric conduit was prepared similarly and po-
sitioned orthotopically. The cervical esophagus was mobilized
through an incision in the left side of the neck along the anterior
border of the sternocleidomastoid muscle. Once the cancer was
resected, both the proximal esophagus and the gastric fundus were
delivered through the cervical incision. With posterior walls ap-
posed, a 1-cm gastrotomy was created at the apex of the gastric
Figure 1. Modified Collard cervical esophagogastric
apposition of the posterior walls of the esophagus an
to construct the posterior wall of the anastomosis. The
is placed in the stomach. B, The anterior wall is con
maximal distraction of the stapled ends of the posterio
with the permission of The Cleveland Clinic Foundatioconduit several centimeters away from the resection margin. An
624 The Journal of Thoracic and Cardiovascular Surgery ● Marendoscopic linear cutting stapler (AutoSuture Endo GIA 30-3.5;
United States Surgical Corporation, Norwalk, Conn) was used to
create the stapled portion of the anastomosis (posterior) wall
(Electronic Movie available at www.mosby.com/jtcvs). In contra-
distinction to Collard and colleagues’ technique,2 the anvil was
placed in the esophagus, and the staple cartridge was placed in the
stomach (Figure 1, A). The anterior wall was closed in a linear
transverse fashion (Collard and colleagues did not specify the
method of anterior wall closure) to distract the stapled ends of the
posterior wall (Figure 1, B). A 3-0 polydioxanone suture was used
as a running stitch and inverted with 3-0 polyglactin 910 sutures by
the Lembert technique for this anastomosis. The anastomosis was
then replaced orthotopically, and the cervical incision was closed
in 2 layers over a vacuum drain.
Hand-sewn Technique
Hand-sewn anastomoses were end-to-side and constructed with a
single-layer interrupted (polyglactin 910) suture technique. At the
surgeon’s discretion, an interrupted inverting 3-0 (polyglactin 910)
Lambert technique was used, particularly along the posterior su-
ture line.
Comparison of Anastomotic Techniques
Groups. Matched groups were identified using propensity-
score methods to allow a valid comparison of outcome between
patients with stapled and hand-sewn anastomoses.3,4 The propen-
sity score was based on 8 variables: age, gender, race, surgeon,
surgical approach, pathologic stage, histologic cell type, and in-
duction chemoradiotherapy (Electronic Appendix Table 1 avail-
able at www.mosby.com/jtcvs). This yielded 85 well-matched
pairs of patients (Table 1).
stomotic technique (see Electronic Video). A, With
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hospital and outpatient visit records, contact with referring
physicians, and patient questionnaires approved by the institu-
tional review board. Follow-up was 100% complete for survival
and all outcomes. However, only living patients could be fol-
lowed up for symptoms of reflux. In the 85 propensity-matched
patient pairs, median follow-up was 1.3 years, with 10% of
patients followed less than 3 months and 10% followed more
than 4.3 years. There were 320 patient-years of follow-up.
Analysis of Outcome
Nonparametric estimates of freedom from various time-related
outcome events, including length of stay, were obtained using the
Kaplan-Meier method, and a parametric method was used to
resolve the number of phases of instantaneous risk.5 (For addi-
tional details, see http://www.clevelandclinic.org/heartcenter/
hazard.) An indicator variable for hand-sewn versus stapled anas-
tomosis was forced into each hazard phase to compare outcome,
and the log-rank test was used to compare nonparametric esti-
mates. For repeated anastomotic dilatations, nonparametric esti-
mates were obtained with Nelson’s repeated-events method,6 and
parametric estimates were obtained with hazard function methods,
TABLE 1. Comparison of propensity-matched patient pairs
Variable
Stapled (n  8
No.
Gender
Female 9
Male 76
Preoperative induction therapy
None 49
Chemoradiotherapy 36
Location of tumor
Upper third 2
Middle third 3
Lower third 80
Surgical approach
Thoracoabdominal 42
Transhiatal 39
McKeown 4
Pathologic stage
T0 N0 M0* 3
0 12
I 35
IIA 16
IIB 3
III 10
IVA 2
IVB 4
Histologic cell type
Adenocarcinoma 74
Squamous cell carcinoma 8
Adenosquamous 3
*No residual tumor after induction therapy.as described above.
The Journal of ThoraciOther hospital complications were compared using the 2 or
Fisher exact test when the numerator was 5 or less. Reflux symp-
toms were analyzed by ordinary logistic regression, with time of
assessment as a covariable, because so few patients had more than
minimal symptoms.
Results
Cervical Wound Infection
At 30 days, freedom from cervical wound infection was
92% (confidence limits [CL] 88%-94%) for stapled and
71% (CL 66%-76%) for hand-sewn anastomoses (P .001,
Figures 2 and 3). The risk of infection was highest in the
first week after operation and decreased to a low level by 2
weeks.
Cervical Anastomotic Leak
At 30 days, freedom from cervical anastomotic leak was
96% (CL 94%-98%) for stapled and 89% (CL 86%-92%)
for hand-sewn anastomoses (P  .09). The highest risk of
leak also occurred within the first week of operation (Figure
4 and Electronic Figure 1 available at www.mosby.com/
ording to type of anastomosis
Hand-sewn (n  85) P
valueNo. %
.8
10 12
75 88
.8
51 60
34 40
.8
.4 3 3.5
.5 1 1.2
81 95
.8
39 46
43 51
.7 3 3.5
.8
.5 3 3.5
10 12
37 44
14 16
.5 2 2.4
13 15
.4 5 5.9
.7 1 1.2
.5
73 86
.4 11 13
.5 1 1.2acc
5)
%
11
89
58
42
2
3
94
49
46
4
3
14
41
19
3
12
2
4
87
9
3jtcvs). Eight of 9 cervical anastomotic leaks in the hand-
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with cervical wound infection.
Other Hospital Complications
In the stapled group, 49 (58%) patients experienced at least
1 in-hospital complication other than cervical wound infec-
tion or anastomotic leak, compared with 42 (49%) in the
hand-sewn group (P  .17, Table 2). The most common
other complications were new-onset atrial fibrillation, pneu-
monia, and abdominal wound infection, and the prevalence
of these was similar in both groups.
Length of Stay
Median length of hospital stay was 10 days (range, 8-14
days) in the stapled group and 10 days (range, 8-17 days) in
Figure 3. Instantaneous risk (hazard function) of cervical wound
infection. Dashed lines represent asymmetric confidence limits
equivalent to 1 SE.
Figure 4. Instantaneous risk of cervical anastomotic leak. Depic-
tion is as in Figure 3.Figure 2. Freedom from cervical wound infection. Each symbol
represents an event among patients receiving the modified Col-
lard cervical esophagogastric anastomosis (stapled, open cir-
cles) or hand-sewn anastomosis (sewn, open squares). Vertical
bars are asymmetric nonparametric confidence limits equivalent
to 1 SE. Numbers in parentheses are patients remaining at risk.
Solid lines are parametric estimates and are enclosed withinBox 1. Measures of outcome
Cervical wound infection: Required opening of the cervical
incision for local findings of wound erythema, wound drain-
age, cervical subcutaneous emphysema, excessive pain, or
tenderness. Positive wound culture was not required.
Cervical anastomotic leak: Detection of saliva, ingested
material, gastric secretions, or bile in the wound or anas-
tomotic dehiscence. Radiographic confirmation of leak was
not required.
Hospital stay: Interval between esophagectomy and hospi-
tal discharge.
Complications: Complications other than cervical wound
infection and anastomotic leak occurring after esophagec-
tomy and within the index hospitalization were categorized
as cardiac (primarily new-onset atrial fibrillation), pulmo-
nary, pleural, abdominal wound, infectious, vascular, vocal
cord paralysis, surgical intervention for bleeding, and non-
anastomotic gastrointestinal leak. When a complication led
to a sequence of associated complications (eg, venous
thrombosis led to bleeding from its anticoagulant manage-
ment), only the initiating complication was counted.
Anastomotic dilatation: Any anastomotic dilatation at any
institution, regardless of symptoms or radiographic or en-
doscopic findings.
Reflux symptoms: Reflux symptoms reported by patients at
follow-up were graded as none, minimal, or important.
Mortality: All-cause mortality from date of esophagectomy
to last follow-up.the hand-sewn group (P  .3).
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By 3, 6, and 12 months, freedom from anastomotic dila-
tation for any reason was 59%, 43%, and 37% (CL
31%-42%) for stapled and 32%, 17%, and 12% (CL
9%-15%) for hand-sewn anastomoses, respectively (P 
.0001, Figure 5 and Electronic Figure 2 available at
www.mosby.com/jtcvs). Mean number of dilatations per
patient by 6 months, 1 year, and 2 years was 1.3, 1.9, and
2.4 (CL 2.1-2.6) for stapled and 2.4, 3.3, and 4.1 (CL
3.9-4.5) for hand-sewn anastomoses (Figure 6 and Elec-
tronic Figure 3 available at www.mosby.com/jtcvs).
Early instantaneous risk of dilatation was substantially
higher for hand-sewn anastomoses (P  .0001), but
constant-phase instantaneous risk was similar (P  .8),
resulting in similar risk of further dilatations after about
1 year.
Reflux Symptoms
Of 69 patients in the stapled group who could be assessed,
7 had minimal reflux symptoms, and 1 had important symp-
toms. Of 50 patients in the sewn group, 8 had minimal
reflux symptoms, and 1 had important symptoms. Differ-
ences could not be detected between groups (P .6), across
TABLE 2. Other hospital complications
Complication*
Stapled (n  85)
No.
Any† 49
Cardiac 17
Atrial fibrillation 17
Heart block 0
Pulmonary 17
Pneumonia 13
Primary respiratory failure 3
Atelectasis 1
ARDS 0
Pleural 11
Chylothorax 6
Empyema 0
Pleural effusion 5
Abdominal wound 11
Infectious 3
Sepsis 1
Urinary tract infection 2
Vascular 3
Arterial thrombosis 1
Venous thrombosis 2
Vocal cord paralysis 3
Postoperative bleeding 1
Nonanastomotic GI leak 0
ARDS, Adult respiratory distress syndrome; GI, gastrointestinal.
*Because some patients had more than one complication, the numbers i
†Exclusive of cervical wound infection and anastomotic leak.time (P  .4), or between groups across time (P  .5).
The Journal of ThoraciSurvival
Survival at 30 days, 6 months, and 24 months was 98%,
91%, and 77% for stapled anastomoses and 98%, 88%, and
69% for hand-sewn anastomoses (P  .3, Electronic Fig-
Hand-sewn (n  85)
P valueNo. %
42 49 .17
17 20 1
16 19
1 1.2
15 18 .7
12 14
.5 1 1.2
.2 1 1.2
1 1.2
12 14 .8
.1 7 8.2
2 2.4
.9 3 3.5
8 9.4 .5
6 7.1 .3
.2 6 7.1
.4 0 0
3 3.5 1
.2 0 0
.4 3 3.5
1 1.2 .3
1 1.2 1
1 1.2 .5
h category are not mutually exclusive.
Figure 5. Instantaneous risk of anastomotic dilatation. Depiction
is as in Figure 3.%
58
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1
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The importance of successful anastomosis after esophagec-
tomy cannot be overstated. Changes in epidemiology and
advances in patient care have improved patient survival,
making the significance of a successful anastomosis even
more evident. Older technology, such as use of circular
staplers, did not produce better esophagogastric anastomo-
ses compared with hand-sewn ones.7-9 However, popular-
ization of laparoscopic surgery created new technology,
such as the miniaturized linear cutting stapler. Collard and
colleagues2 introduced a new anastomotic technique with
this instrument, and Orringer and coworkers10 used it to
construct an esophagogastric anastomosis and demonstrate
its superiority to a sewn anastomosis.
Principal Findings
Readers might be unfamiliar with presentation of these
outcomes in a time-related fashion. In the past, outcomes
have been presented at points in time, but complications
continue to occur. Thus, failure to analyze them in a time-
related manner leads to underestimation of prevalence and
rates because the denominator (number of patients at risk)
diminishes across time.
Cervical wound infection. Cervical wound infection,
which occurred less often with the modified Collard tech-
nique, is infrequently reported. Even in their comprehensive
report of the technical complications of esophagectomy,
Rizk and associates11 relegated cervical wound infection to
the category of “other infections” and not “technical
complications.”
The hazard functions for cervical wound infection and
anastomotic leak were nearly identical in shape but different
in magnitude, with wound infection recognized more fre-
quently. In fact, all but one patient in each group had a
cervical wound infection diagnosed before the anastomotic
Figure 6. Cumulative number of anastomotic dilatations. This
repeated-events depiction presents the average number of dila-
tations per patient.6 Otherwise, the format is as in Figure 2.leak. Thus, cervical wound infection is a possible harbinger
628 The Journal of Thoracic and Cardiovascular Surgery ● Marof anastomotic leak. Indeed, early treatment of such infec-
tion might prevent leaks.
Cervical anastomotic leak. Cervical anastomotic leaks
were uncommon, but probably (P  .09) occurred less
frequently in patients with a modified Collard anastomosis.
Occurrence of anastomotic leak in the hand-sewn group was
consistent with recent reports of large-volume esophageal
surgery centers.11,12
Diagnosing anastomotic leak may be problematic. Al-
though its diagnostic accuracy is unknown, the barium
esophagogram can be falsely negative because of streaming
of barium across the anastomoses or delay in barium leak-
age; it can be falsely positive because of the geometry of the
anastomosis. Clinical importance of a radiographic finding
interpreted as a leak (radiographic leak) has not been estab-
lished. About half of radiographic leaks were detected by
water-soluble contrast, and the other half were detected by
high-density barium in the study by Swanson and col-
leagues,13 with few (3/46) demonstrating free extravasation.
These were detected only with water-soluble contrast, a
hypertonic agent that, if aspirated, might cause pulmonary
edema and death. Management of patients with radio-
graphic leaks was changed in 86% of leaks detected by
water-soluble contrast and 53% of those detected by high-
density barium.13 Similarly, Gollub and Bains14 found no
mediastinitis on follow-up of 29 radiographic leaks in 12
patients. The use of barium in assessing gastric emptying in
the recovery period might be misleading and might not
reflect long-term gastric function. In addition, the use of
barium in patients after gastrointestinal surgery has delete-
rious effects on recovery. For all these reasons, we have
abandoned postoperative radiographic studies and aggres-
sively treat only clinically evident anastomotic leak.
To further reduce requirements for diagnostic studies and
in an effort to improve long-term gastric function, we delay
feeding for up to 6 weeks, relying on a J tube for nutrition.
This avoids gastric distention and poor emptying, allowing
the anastomosis to heal and gastric tone to return.
Other hospital complications. Other hospital complica-
tions occurred frequently and similarly in both groups.
Their occurrence was consistent with Medstat data based on
13 national cancer institutions that experienced 55% com-
plications and on 88 community hospitals that experienced
68% complications from 1994 through 1996.15
In the past, complications that occur frequently, such as
atrial fibrillation, have been trivialized because they are
inconsequential in most patients and are thought by sur-
geons not to be directly related to technical aspects of the
operation. Thus, the most common complications in this
study were not technical ones but atrial fibrillation, which is
generally unrelated to anastomotic technique. Patients and
surgeons should be aware that the majority of patients will
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extent, ranging from inconsequential to life threatening.
Anastomotic dilatation. Function of an anastomosis is
difficult to quantify. Patients might report having dysphasia
but not have a stricture; however, their dysphasia might
respond to dilatation.16 Therefore, we used anastomotic
dilatation to reflect dysfunction and not necessarily stric-
ture, and it was studied in a time-related fashion. All dila-
tations, regardless of indication or institution where per-
formed, were recorded. The modified Collard anastomosis
was associated with a marked reduction in both the number
of patients requiring dilatation and the number of dilatations
per patient in the first year postoperatively. After this time,
the need for dilatation was similar for both anastomotic
techniques, suggesting that severe anastomotic dysfunction
can occur regardless of technique and, once established, has
a prolonged treatment course.
It is not possible to compare directly our information
about dilatation with the findings of past reports. We have
reported all dilatations and not a selected proportion of them
deemed to be for stricture and reported at a single point in
time. Nevertheless, early 3-month freedom from dilatation
of 59% (CL 54%-63%) for the modified Collard anastomo-
sis is consistent with Orringer and colleagues’ report10 of
non–time-related occurrences within 3 months of 65%.
Although attempts to increase the luminal area of the
anastomosis might increase the chance of reflux, this was
not found. Cervical anastomotic site might account for this.
Survival. Unlike the inference of Rizk and colleagues,11
reducing cervical wound infections and anastomotic leaks
by changing anastomotic technique did not improve sur-
vival. The study sizes were similar, but the majority of their
leaks occurred in the chest, which is more lethal than a
cervical leak. Thus, use of a safer cervical anastomosis
transforms a potentially lethal event into an annoying com-
plication.17-20 The spurious implication that a circular sta-
pled anastomosis might increase mortality is similarly a
reflection of anastomotic site rather than technique, a short-
coming of meta-analysis.21
Technical Details
The fundamental modification we made to the Collard tech-
nique is stapler orientation, placing its longer and bulkier
fork into the stomach. This more likely ensures that the
entire staple line is deployed in the anastomosis because (1)
the stomach is not fixed, as is the esophagus, by the phar-
ynx; (2) angulation of the instrument caudally allows the
mobile stomach to be placed over the fixed esophagus; and
(3) the stomach has a larger capacity to accept the cartridge.
Other factors critical to the success of the anastomoses are
(1) accurate alignment of the esophagus and stomach to
ensure maximum separation of the lesser curve staple line
The Journal of Thoraciand anastomosis and (2) adequate mobilization of the prox-
imal esophagus.
We close the anterior wall in a transverse fashion with a
running absorbable monofilament suture. Because this anas-
tomosis can be constructed faster than an interrupted hand-
sewn one and handling of the open bowel is decreased, the
potential for wound contamination is reduced. Avoiding a
completely running anastomosis decreases the potential for
ischemia. Completing the anterior wall with sutures rather
than staples also avoids stricture by eliminating stapler
overbite and crossed staple lines. Transverse closure allows
maximal distraction of the stapled margins and anastomotic
cross-sectional area.
Limitations and Advantages
This is a single-institution, nonrandomized study. However,
propensity matching was used to reduce selection bias and
has produced excellently matched pairs. During the short
study period, operative preparation, surgical technique, and
postoperative care were otherwise consistent.
Conclusions
The modified Collard cervical esophagogastric anastomosis
performed in the neck improves outcome by reducing both
early and late anastomotic complications. It has become the
anastomosis of choice at our institution and should replace
hand-sewn anastomoses.
We thank Christopher Pierce, PhD, for data management; Tess
Knerik for editorial assistance; Diane Baisden for assisting in
patient follow-up; and Joseph Pangrace for illustrations.
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Discussion
Dr Mark B. Orringer (Ann Arbor, Mich). This is yet another
report documenting how use of the Endo GIA stapler for construc-
tion of the cervical esophagogastric anastomosis has reduced the
anastomotic leak rate from the 14% to 15% average reported
number to the 3% to 5% range. The authors’ technique is essen-
tially that reported by Collard in 1998, differing only in the
orientation of the stapler and the method of closure of the anterior
walls of the esophagus. The side-to-side stapled anastomosis we
described in 1999 is another variation on this theme. Our anasto-
mosis creates an acute angle between the esophagus and the
stomach and places several centimeters of the gastric fundus
behind the cervical esophagus, whereas your Collard anastomosis
is an end-to-end configuration. Regurgitation might be less with
our valve-like anastomotic construction. In discussing outcomes
after an esophagogastric anastomosis, the incidence and degree of
postoperative regurgitation should be reported. Therefore, the first
question, Dr Ercan, is as follows: Is clinically significant regurgi-
tation a problem after your Collard anastomosis?
Dr Ercan. Thank you very much, Dr Orringer. It is a privilege
to have you discuss our paper.
In 116 living patients, most recent follow-up was by telephone
questionnaire. We asked about and graded reflux symptoms.
Eighty-eight percent of responders with a stapled anastomosis and
82% of responders with a sewn anastomosis were free of reflux.
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gogastric anastomosis as the Endo GIA stapler is minimizing
trauma to the stomach. Our rule is that if the stomach is pink and
healthy in the abdomen after it is mobilized and pink and healthy
in the neck once it is brought up, an anastomotic leak should not
occur. I agree that it is very important to separate the lesser
curvature staple line from the anastomotic staple line to avoid
ischemic necrosis of the intervening tissue. What steps does your
group take to minimize gastric trauma, and have you encountered
any instances of gastric tip necrosis necessitating takedown of the
stomach and a cervical esophagostomy?
Dr Ercan. It is important to minimize trauma to the fundus to the
stomach. It has been shown that oxygen tension, especially in the
fundus of the stomach, drops considerably—by as much as 50%—
during reconstruction. Knowing this, we minimize trauma while
bringing the stomach to the neck, regardless of surgical approach.
With respect to gastric necrosis, 4 patients developed it, 1 in the
stapled group and 3 in the hand-sewn group.
Dr Orringer. As for my final question, the Collard anastomo-
sis that you have described requires sufficient esophageal length
for the right angle and then for the anastomosis that is going to be
done. Has the need for that length been problematic in patients
with long-segment Barrett esophagus or those with midthird ade-
nocarcinomas, where you need a little bit more length?
Dr Ercan. The Endo GIA stapler requires about 3 cm for firing.
We believe the anastomosis should be constructed about 2 cm
distal to the cricopharyngeus. Thus, 5 cm of esophageal length
distal to the cricopharyngeus muscle is needed. In our series,
early-stage cancers dominated, and there were few upper esopha-
geal tumors. Pathologic analysis of resection margins during sur-
gery was negative in all patients. We did not have any problems
with esophageal length during anastomosis.
Dr Orringer. I have one final comment. I do not agree with the
statement in the manuscript in which you state that the use of barium
in a patient recovering from gastrointestinal surgery has deleterious
effects on recovery and that the postoperative barium swallow should
be abandoned. The postoperative barium swallow, in my mind, pro-
vides quality control that is essential in esophageal surgery. It is as
fundamental after an esophagogastric anastomosis as it is after a
fundoplication, and that is another operation in which failure to
diagnose an early disruption might lead to far greater problems later.
Dr Tomasz Grodzki (Szczecin, Poland). I have one technical
question. Why did you decide to complete the anastomosis with a
running suture instead of a second stapler? It is quite easy.
Dr Ercan. That’s a good question. The main purpose for doing
a hybrid anastomosis is to obtain a wider anastomotic area. Ap-
plying another staple to the anterior row compromises the anasto-
motic lumen. We were also concerned that crossing staple lines
might form a focal point for possible leak.
Dr Patterson. Do you want to make a comment on that,
Tomasz? You asked a question. Do you use a double-staple tech-
nique?
Dr Grodzki. Yes, of course. We used it for about 40 patients
since I learned it in Boston in Dr Sugarbaker’s clinic. We have
different problems with the esophageal patients, but never, ever
with anastomosis.
Dr Murthy. Just to clarify the point that Dr Orringer made
about the fundus of the stomach (this is something that Neil
ch 2005
Ercan et al General Thoracic SurgeryChristie brought up in his talk), we don’t routinely tubularize the
stomach. We leave a fair bit of fundus, which at some level helps
it come up to the neck, and I think venous drainage is better. Not
using a second stapler saves $100, and that is something to think
about.
The Journal of ThoraciAlso, concerning barium swallow, we find that it does not
reliably predict or demonstrate leak, and an assurance of a negative
barium swallow is confirmed only by no fever 2 or 3 days after
that. Also, there is a constipating effect of barium in these patients
whom we’re trying to feed.
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ELECTRONIC APPENDIX TABLE 1. Propensity model to predict stapled anastomosis
Variable Estimate  SE OR 95% CI P
Age (per 1-year increase) 0.021 0.0151 0.98 0.95–1.01 .17
Male/female 0.047 0.46 1.05 0.42–2.6 .9
White race 0.59 0.68 0.56 0.15–2.12 .4
One surgeon vs. all others 1.38 0.63 4.0 1.16–13.6 .03
Surgical aproach
Transhiatal vs. thoracoabdominal 0.89 0.45 2.4 1.01–5.8 .05
McKeown vs. thoracoabdominal 0.28 0.71 1.32 0.33–5.3 .7
Pathologic stage (vs. IV)
T0 N0 M0 0.44 0.88 0.64 0.12–3.6 .6
0 0.49  0.74 1.64 0.39–7.0 .5
I 0.63  0.64 1.87 0.53–6.6 .3
IIA 0.35 0.63 1.42 0.42–4.8 .6
IIB 0.59 0.86 0.55 0.10–3.0 .5
III 0.49 0.64 0.61 0.18–2.1 .4
Cell type
Adenocarcinoma vs. all others 0.039 0.46 1.04 0.43–2.5 .9
Induction therapy 1.20 0.42 3.3 1.45–7.6 .004
Intercept 1.37 1.42
C-statistic  0.67.
KEY: CI, confidence interval; OR, odds ratio; SE, standard error.
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Electronic Figure 2. Freedom from anastomotic dilatation. Depiction is as in Figure 2.
Electronic Figure 3. Instantaneous risk of dilatation. This repeated-events depiction presents number of dilatations
per patient per month. Depiction is as in Figure 3.
Electronic Figure 1. Freedom from cervical anastomotic leak. Depiction is as in Figure 2.
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Electronic Figure 5. Instantaneous risk of death. Depiction is as in Figure 2.
Electronic Figure 4. Survival. Depiction is as in Figure 2.
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